Konnpuxarop
3JIEMEHTOB CO/IEePKAHUA U TPeOOBAHUI K YPOBHIO MOATOTOBKH 00Yy4a0IIUXCS
o0pa3oBaTe/IbHBIX OPraHU3aALUH 1JIs1 IPOBeAeHUs1 MpoMexyTo4yHoi aTtTectannu 1o ®U3UKE B X
KJ1acce.

Komudukarop snemeHToB conepxaHus 1mo (u3uke U TpeOOBaHUN K YPOBHIO MOJTOTOBKH OOYYarOMIUXCS
00pa3oBaTEeNbHBIX OpPraHMW3alWi JUIsl TPOBEACHUS MOHUTOPUHTA SIBJSIETCS OJHHM U3 JIOKyMEHTOB,
OTIpEICTISAIONUX CTPYKTYpy u conepkanne KMM mmarHoctuyeckoir paboTel. OH COCTaBIiEeH HA OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAAPCTBEHHBIX CTaHIAPTOB OCHOBHOTO OOINEro W CpeAaHero (MOJHOTO)
obmiero obpazoBanus no Qusuke (6a30BbI 1 TPOPUIBHBINA ypoBHH) (MTpuka3 MuHoOpa3zoBanus Poccun ot
05.03.2004 Ne1089).

Paznean 1. [lepedyeHb 3J1eMEHTOB cOJAepPKAHMSA, IPOBePsEMbIX B THATHOCTHYECKOI padoTe no pusuke
B nepBoM ctouiO1ie yka3aH KoJ1 pasjelnia, KOTOpOMY COOTBETCTBYIOT KPYITHbIE OJIOKH cojiepkanus. Bo Bropom
cTOJIOIE IPUBEACH KO JIEMEHTa COAEp KaHus, A1l KOTOPOTrO CO3/1al0TCs MPOBEpOUHbIe 3aganus. KpymnHsie
OJI0KHU coJiep>KaHus pa30UThI Ha 60JIee METTKKE JIEMEHTHI.

DJeMeHTHI cofiepKaHus, npoBepseMble 3ananuamMu KNM

Koxa koHTpoupyemMoro

Kon paznena
3JIEMEHTA

1. MEXAHUKA

1.1 KHHEMATHUKA
1.1.1 Mexaunueckoe naBmxkeHHE. OTHOCHUTEIBHOCTh MEXAHUUYECKOro ABMOKeHHs. Cucrema
orTcuera

T A

MarepuanbsHas Touka. E€ paguyc-BexTop: F(t) = (x(t), y(t), z(t)), = TPacKTOpPHA
TPaeKTOpHs, TepeMelleHHE: Ar = F(tz) - F(tl) = (Ax, Ay, Az),

112 | myrs. Cioxenne nepemerienuii”™ Ary = Arz +Aro

CkopocTh MaTepuaIbHON TOUKHU:

- Ar -/ ( )
U:E|At—>0:rt: Ux1Uy7UZ
1.1.3
AX / /
v, = —|AHO = X, , QHAIOTUYHO U, =Y, U, =Z,
At
CnoxxeHue CKOpoCTel: L1 = U2 + Do
Yckopenue MatepralibHOM TOUKU:
a=5Y o1 (a,.a,a )
= — = Ut = , y
114 At At—0 X y z
AV / / /
.= _Atx |AHO = (v,); » aHANIOTHYHO &, = (Uy)t ,a, =(,),

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:!
115 | X(®) =X, +vg, -t
v, (t) = v,, =const

1.1.6 | PaBHOYCKOpEHHOE MPSIMOJIMHEIHOE IBUIKEHUE!




12
X(t) = Xy + g, - t+—
2
v, (t)=v,, +a,-t
a, = const
2 2
Loy — Uy, = 28, '(X2 - Xl)
CBo0OoHOE HageHue. Va 5
Yckopenue cBOOOAHOrO najieHus. JIBIKeHue Tena,
OpOILICHHOTO TO/1 YIJIOM 0 K TOPU30HTY:
[ X=X, + Uy, 't =X, +0,C08 -t e '
. . t2 2
Y=Y, +0 t+——=Y,+0v sin o t—2— : >
L 0 oy 2 0 0 2 Q Xy X
117 [0, (t) = v,, =0, -COSQ
v, (t) = vy, +9,t =0, -sin a— gt
9, =0
1 9, =—g = const
JIBU>KeHHE TOYKH 110 OKPYKHOCTH.
. 2r
YrioBas v TUHEHHAs! CKOPOCTh TOUKH: U =0R. @ =— =27V
1.18 T
2
. _b 2 R
LleHTpOCTpEMHUTENLHOE YCKOPEHUE TOUKHU: a, = R 0]
1.1.9 | Tepnoe Teno. [locTynarensHoe U BpamareabHOe ABHKEHUE TBEPIOTO Tela
1.2 . IMHAMHKA
121 NuepunaneHbie cucteMel orcuera. [lepbiit 3akoH HproToHa. [IpuHIMIT OTHOCUTENBHOCTH
o lanunes
m
1.2.2 | Macca tena. [110THOCTB BemecTsa p = v
1.2.3 | Cuna. [puHIwn cynepno3utmu cui : F pasnoocicns. = F, + F, + ..
1.2.4 | Bropot#i 3akon Hetotona: F =ma;Ap=F-At npu F =const
1.2.5 | Tpernii 3axon HproToHa 111 MAaTEpUAIbHBIX TOUEK. _ +— @@=
i Fy
. mlmZ
3akoH BceMUpHOro TaroreHus: F =G RT
1.2.6 | Cuna TshxecTH. 3aBUCMMOCTh CHIIBI TSDKECTH OT BBICOTBHI N Haj MOBEPXHOCTHIO IJIAHETHI
) GMm
paguycoMm Ro: mg=—-—
(R, +h)
JIBukeHne HEOECHBIX Tell M HMX MCKYCCTBEHHBIX CIyTHHKOB. IlepBas kocMuueckas
GM
CKOPOCTB: Uy, =+/0,Ry = . [——
127 R,
2GM
Bropas kocMudeckast CKOpOCTb: U,y = Uy J2 =
0
1.2.8 | Cuna ynpyroctu. 3akoH I'yka: Fy,p. = —kx
129 Cuna tpenus. Cyxoe Tpenue.Cuia TpeHus CKOJIbKeHus: Frpp = yN. Cuia TpeHus MOKOSL:
o Fmp <uN. Kosdduuuent tpenus.




1.2.10 | daBuienue: p =%
1.3. CTATHKA
MoOMEHT cuitbl OTHOCUTEBHO ocH BpaieHus: M = F -1, rae | — mredo .
131 |cwmt F orHOocutenbHO ocH, mnpoxoasuiend yepe3 Touky O ﬁ!-//
N NEPIEHIUKYISIPHO PUCYHKY - ok
= _
Ycnosus paBHoBecus TBepaoro tena B UCO:
1.3.2 {M1+M2+...=0
Fi+Fs+..=0
1.3.3 | 3akon Ilackans.
1.3.4 | laBnenue B xxunkoctu, nokosimeiica B UCO: p = po + pgh
3akoH Apxumena: EApx. = —Egb,mew. , €CJIM TeJIO U KUAKOCTh nokosarcsa B UCO, To
135 FApx. = mvebtmecueu.
YcnoBue miaBaHus Tel.
1.4. 3AKOHbI COXPAHEHUSA B MEXAHUKE
14.1 | Wmnynec MaTepuaabHON TOUKH: B =mo
1.42 | UMnynbc CUCTEMBI TEII: B = 61 + 62 +...
3aKOH U3MEHEHHUS U COXPaHEHUsI UMITYJIbCa:
1.4.3 B HCO A p = A(pl + p2 +): Fle/—tem/—L -At+ F28H€LMH. - At +...;
B I/ICO A_F; = A(_F;l + 62 + ...): O,CCJII/I Elg@uemu"‘ EZggueul +..= O;
Pabora cwiibl: Ha MajIOM MepeMeneHUN
14.4 ‘E‘ Ar|-cosa = F, - Ax "ﬁ*?ﬁ_;’./:?
MonIHOCTh CHIIBI: 4\/' F
145 AA
:E|AHO:F-u-c05a 7
2 2
. mv Y
Kunernueckas sHeprust MarepuanbHoi Touku: E = =—
1.4.6 2 2m
o 3aKOH U3MEHEHUS! KHHETUYECKOW SHEPTHH CUCTEMBbI
MmarepuanbHbix Touek: B UCO AE, , =A +A, +...
[loTeHunanpHas sHEpTUs:
UL IOTCHIUATIBHBIX CHJL A&.Z = Elnomenu. _EZnomEHu. = _AEnomeuu.
1.4.7 | lloTeHnumanbHas SHEPTHs TENA B OXHOPOJHOM Tonie Tsokectu: £, . =mgh
kx?
ITorenumnanbHas SHEPrus ynpyro aeopmuposantoro rena: £, = Ty
3aKOH U3MEHEHUS U COXPAHEHUsI MEXaHUYECKON YHEPTUH:
EMex = EKMH + El’lOmelel )
148 B I/ICO AE_‘LI@X = Aecex HenomeHy. Cui i
B UCO AE,ex = 0, ecu Agcex Henomeny. cun — 0
2. MOJIEKVYJISAPHASA ®U3UKA. TEPMO/IMHAMUKA
2.1. MOJIEKYJISIPHASA ®U3UKA
2.1.1 | Mopenu cTpoeHHUs ra3oB, )KUIAKOCTEW U TBEPIBIX TEI
2.1.2 | TermoBoe IBMKEHHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 | B3aumogelicTBHE YacTHII BENIECTBA
2.1.4 | Iuddys3us. bpoyHOBCKOE ABMKEHHE
215 Mogeny wupeanbHoro raza B MKT: dacTuubl raza JABUXKYTCS XaOTUYECKM U HE
o B3aUMOJCUCTBYIOT APYT C APYTrOM




CBs13p MEXly 1aBJICHUEM U CPEIHEN KMHETUYECKOW IHEPTUEH MOCTYNAaTENbHOIO
TETUIOBOTO JABMKEHUS MOJICKYJT HeaIbHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):

2.1.6 1= 2 (mp?) 2
p=—-mhv"=—-n =—nE,, ..
3 3 2 3
2.1.7 | AGcomornas Temneparypa: T=t°+273 K
CBs13b TEMIIEPATYpHI I'a3a CO CPEIHEN KHHETUUECKON IHEPIHEH
2.1.8 — (mp®) 3
IOCTYNATEJILHOIO TEIUIOBOTO JBMKEHHUS €ro yacTui: E = > |73 KT
2.1.9 | YpaBuenue p = nkT
Mogenp uieanbHOro raza B TepMOAMHAMUKE:
Ypasuenue Menneneesa Kianelipona
Bripaxkenue aJisi BHyTpeHHEW SHEpruu
VYpaBuenune MenneneeBa — Knanelipona (mpuMeHHMbIe (POPMBI 3aIUCH):
2110 | PV = RT =RT = NkT p= 230
M M
BeipakeHue 111 BHyTpEeHHEH SHEPTUu OJJHOATOMHOTO HAEaIbHOT0 ra3a (IpuMeHUMbIe
(bopMBI 3anUCH):
U=3RT =3NkT =3 RT =4 T
2 2 2M
2.1.11 | 3axon JlanbTOHA AJIg TABJIEHUS CMECH Pa3pPEKEHHBIX ra3oB: P = P1 + P2 +...
N3onporeccsl B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YUCIOM YacTull N (C TOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA V):
usorepma (T = const): pV = const,
2.1.12 | m3oxopa (V = const): T£= const ,
_ LV
n3obapa (p = const): T const .
I'paduueckoe npescrapieHue uzomnpoueccoB Ha pV-, pT- u VT- quarpammax
Hacepiiiennsle ¥ HeHachlllleHHble Mapbl. KauecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH U
2.1.13 | naBneHus HACBHIIIEHHOTO Mapa OT TeMIepaTypbl, WX HE3aBUCHUMOCTb OT 00BEMa
HACBIIIEHHOT O Mapa
2.1.14 | Bnaxnoctb Bo3ayxa. OTHOCHTENbHAS BIAXXHOCTB: () = Pray “(T) = P “(T)
PuacsssonrapeT)  PrscrssonnanT)
2115 V3MeHeHMe arperaTtHblX COCTOSIHUH BEILeCTBA: MCIAPEHHE U KOHJAEHCAIMs, KUIEHUE
KHUJIKOCTH
2.1.16 | MI3MeHeHue arperaTHbIX COCTOSIHUN BEIIECTBA: MJIaBJICHHE U KPUCTAIIH3aIHs
2.1.17 | Tlpeobpa3zoBaHue 3HEPruu B (pa30BbIX Mepexoaax
2118 [ToBepxHocTHas 3Heprus. [loBepxHocTHOE HaTsbKeHMe. CmaunBaHue. KamusipHele
SIBJICHUSL.
21.19 CrtpoeHune KpUCTaJUIOB U UX cBoiicTBa. [ledopmanus. Hanpsixenue. Mexanuueckue
CBOMCTBA TBEPJIBIX TEJ: YIPYTOCTh IPOYHOCTD, INIACTUYHOCTD. JlMarpaMmma pacTsKeHHUs.
2.2. TEPMOAUMHAMUKA
2.2.1 | TennoBoe paBHOBECUE U TEMIIEPATYPA
2.2.2 | BHyTpeHHss sHeprus
993 Tennonepenaya kak crnocod U3MEHEHUs] BHYTPEHHEW sHeprun 6e3 coBepIeHus: paboThl.
KonBek1s, TemionpoBoAHOCTh, H3Iy4eHHE
KonnuecTBo TemnoTsl.
2.2.4 _
VY nenpHas TEIIOEMKOCTh BemiecTBa ¢: Q = CMAT
VY nenpHas Temiora nmapoodpazoanus I Q =rm
2.2.5 | YaenpHas TemioTa rasieHus 4. Q = im

VY nenpHas TemioTa cropanus Tommaa (0 Q = qgm




226 OnemeHTapHas pabota B TepmoauHamuke: A = pAV
o Brruucnenne pabotsl o rpaduky nporiecca Ha pV-nuarpamme
Tepserii 3axoH TepMoauHamuki: Q, = AU, + A, = (U, - U1)+ A,
2.2.7
Anuabara: Q12=0 = A, =U, -U,
2.2.8 | Bropoii 3aKOH TepMOAMHAMUKH, HEOOPATUMOCTh
[Tpuniune! geiictBus TemaoBbix MamuH. KIT:
2.2.9 77 _ A3aum<n _ QHan. _|QX0J'I. —l— ‘Qﬂarp‘
QHarp. QHarp. onn.
MaxkcumansHoe 3Hauenue KII. [Hukin Kapuo
2.2.10 Liep. = Toon T,
rnaxnznl(apno = - :1_ ~
TH()Zp. THaep.
2.2.11 | Ypasuenue TeroBoro 6amanca: Q1+ Q2+ Qz+...=0

3. QJEKTPOCTATHKA

3.1 DJIEKTPHYECKOE I1OJIE

3.11

DOnexTpu3anss Ten M e MposBIeHUs. OIeKTpuYeckwil 3apsa. JBa Buaa 3apsa.
DeMEeHTapHBIN ANEKTPUIECKUH 3apsi/l. 3aKOH COXPAHEHHUS AIEKTPUUYECKOT0 3apsia.

3.1.2

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona:
F =k |Q1| '2|q2| _ 1 . |q1| '|q2|
r drg, 1’

3.1.3

3.1.4

OnekTpuueckoe nojie. Ero gelicTBrue Ha 3J€KTPUUECKUE 3apsibl

=

HamnpssxeHHOCTB 25eKkTpudeckoro noisi: E = ———. Ilone roueunoro 3apsana: E =k %
r

qnpoﬁubui

Opnopoanoe nonie: E =const . KapTunsl auHMii 5THX monei

3.15

[ToTeHIHATBLHOCTD AIIEKTPOCTATHYECKOTO MMOJIsA. Pa3HOCTh MOTEHIMATIOB U HAMTPSKCHUE.
A, = q((/’l _(/’2): —gAp=qU
[MoTeHnmanpHast SHEPTHs 3apsi/a B dJeKTpocTaTuueckom mose: W = qe

w
IloTenunan QJICKTPOCTAaTUYCCKOTO MOJIA: @ = —

CBs3b  HANPSDKEHHOCTH TOJNS W Pa3sHOCTH  TOTEHIHAIOB  JUII  OJHOPOIHOTO
anekrpocTarndeckoro moyst: U = E-d

3.16

[TpuHuMn cynepno3unuu 3aeKTpuueckux nojei: E=Ei+Ex+..., o=@ + ¢, +...

3.1.7

IIpoBOHUKM B 3JIEKTPOCTATUYECKOM IIOJ€. YCIOBHE PABHOBECHUS 3apsiioB: BHYTPHU

npoBonHuKa E =0, BHyTpH 1 Ha MOBEPXHOCTH MPOBOJHHUKA ¢ = CONSt

3.18

JIMDIEKTPUKY B AJICKTPOCTATUUECKOM ToJie. J[uanexkTpudeckas MpoOHUIIAeMOCTh BEIIECTBA
€

3.1.9

Kongencarop. DnexkTpoeMKkocTs KoHAeHcaTopa: C :3

‘9808:5.(;
0

3J'ICKTpOeMKOCTB IIJIOCKOI'O KOHACHCATOpa: C=

3.1.10

[MTapannenbHOE COEIMHEHUE KOHAEHCATOPOB: =0, +(, +..., U, =U, = ...,
C =C+C,+...

napann
[TocnenoBarensHoe coenuHenue konaencatopos: U =U, +U, +..., g, =0, =...,

1 1 1
— =t —+..
C C, G,

noci.

3.1.11

ﬂ_cu2_q2

2 2C

DHeprust 3apsHkeHHOro KoHaeHcaropa: W, =




Pa3nea 2. Ilepeyens TpeOOBaHUIl K YPOBHIO NOATOTOBKH, IPOBEPsIeMOMY

Ha eJINHOM roCcyIapCcTBEHHOM 3K3aMeHe N0 pusznke

Kon tpeboBanust

TpeboBaHMsI K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB, OCBOEHHE KOTOPBIX
nposepsiercst Ha EI'D

1. 3uars / [louumars

1.1

CMBICT PU3NICCKUX MTOHITHIA

1.2

CMBICJI (1)14314%01(1/1)( BCJIMYHH

1.3

CMBICJI (bI/ISI/ILIeCKI/IX 3dKOHOB, IPUHOHUIIOB, ITIOCTYJIATOB

2. YMmern:

2.1

OIIMCBLIBATh U OOBIACHATD:

2.1.1

dusnueckue siBeHus, pusnyeckue sBICHNUS U CBOMCTBA Tell

2.1.2

PE3YIbTAThl SKCIICPUMEHTOB

2.2

OIUCBIBATH (PYHAAMEHTAIIbHBIE OIIBIThI, OKa3aBIINe
CYIIECTBEHHOE BJIMSHUE HA Pa3BUTHE (PU3UKHI

2.3

HPUBOJHUTH IIPUMEPBI IPAKTUUECKOTO IPUMEHEHUS (PU3NIECKUX
3HAHUH, 3aKOHOB (PHU3HUKH

2.4

OTIpEeIeIIATh XapakTep PU3nYecKoro mpoiecca no rpaduky, Tadiuiie,
hopmyure;

2.5

2.5.1

OTJIMYATh TMIIOTE3bI OT HAYYHBIX TEOPHI; I€JIaTh BEIBOABI HA OCHOBE
AKCIIEPUMEHTAIIBHBIX TaHHBIX; IPUBOJIUTH IPUMEPBI, ITOKA3bIBAIOLINE,
YTO: HAOJIIOJICHUSI U KCIIEPUMEHT SIBJIIIOTCSI OCHOBOM ISl BBIIBUYKCHMUS
TUIIOTE3 U TEOPUH, ITO3BOJISAIOT IPOBEPUTH UICTUHHOCTH TEOPETUYECKUX
BBIBOJIOB; (PM3HMYECKAsl TEOPHsI JAET BO3MOXKHOCTb OOBSICHSTh
W3BECTHBIE SIBIICHUS PUPOJIBI U HAYYHBIE (PaKTHI, IPEICKA3BIBATH CIIIe
HE U3BECTHBIC SIBJIICHUS;

2.5.2

IIPUBOAUTH IIPUMEPHI OIBITOB, WITIOCTPUPYIOIINX, YTO:

HaOJI0ICHUS U SKCIIEPUMEHT CITY>KaT OCHOBOH ISl BBIIBUKECHUS
TUIIOTE3 ¥ IOCTPOEHUS HAYYHBIX TEOPUI; IKCIIEPUMEHT I103BOJISET
POBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pr3nueckast Teopus
JTa€T BO3MOXHOCTh OOBSCHATH SIBJICHUSI IPUPOBI U HAyUHbIE (DAKTHI;
¢du3nyeckas Teopus NO3BOJISIET MPEACKa3bIBaTh €IIe HE U3BECTHBIE
ABJIEHUS U X OCOOEHHOCTH; MpU 0OBSCHEHUH NPUPOIHBIX SIBICHUN
UCTIOJIB3YIOTCS (PU3NUECKUE MOJEH; OIUH U TOT K€ MPUPOIHBIN
00BEKT WM SBJIEHUE MOXHO MCCIIEIOBATh HA OCHOBE MCIOJIb30BaHUS
pasHbIX MOJieNel; 3aKOHbI PU3UKHU U (PU3NYECKHE TEOPUU UMEIOT CBOU
ONpEJIETICHHbIE TPAaHUIbI TPUMEHUMOCTH

2.5.3

U3MEPATh GU3NYECKUE BEIUYUHBI, TPEJICTABISTH PE3YIbTATHI
M3MEPEHUI C YYETOM MX MOTPEIIHOCTEMN

2.6

MMPUMCHATDH NOJYUYCHHBIC 3HAHUS JIs1 pCIICHUSA (I)I/BI/I‘-IGCKI/IX 3aaaq

3. Acnoab30BaTh NpHOOpEeTeHHbIE 3HAHUSI H YMEHUSI B IPAKTHYECKOH IeSITeTbHOCTH H
NOBCE€IHEBHOM KH3HU JJIA:

obecneueHus 0€30IaCHOCTH JKU3HCACATCIIBHOCTH B IIPOLIECCE
HCIIOJIB30BAHHA TPAHCIIOPTHBIX CPCIACTB, OBITOBBIX 3H€KTpOHpH60pOB,
CpCACTB paauo- U TCHCKOMMYHHKaHHOHHOﬁ CBsA3H, OIICHKH BJIMAHHUSA HA

3.1 OpraHW3M YEeJIOBEKA U JPYIUe OpraHUu3MBbl 3arpsi3HEHMS OKPYXKarolen
Cpenbl; PalMOHAIILHOTO IIPUPOIOIOIB30BAaHUSA U OXPaHbl OKPYKAIOLIECH
Cpenbl;

32 ofpeieNieHusi COOCTBEHHOW MO3MIINYU 110 OTHOUIEHHUIO K AKOJIOTHUECKUM

npoOJeMaM U TTOBEACHHUIO B PUPOTHON CpeJie




